THE REFINING AND PARTING OF GOLD BULLION.              489
lead and probably tellurium, and less reliance can be placed on its quality .and fitness for use in coinage. The cost of supplies, labour and power is two or three cents per oz. of gold for the electrolytic process in the United •States mints, as against six or eight cents for the sulphuric acid process in the same establishments. Moreover, the value of the platinum and palladium recovered in the electrolytic process is considerable (say 0*5 cent per oz. of gold), whilst in the sulphuric acid process these metals are not recovered. •On the other hand, in the sulphuric acid process, the gold is quickly brought to account, and the difficulties of periodical stock-taking at short intervals •of time are much less than in the electrolytic process. The chief defect of the latter is the greater length of the time of treatment, so that if the loss •of interest on the gold is taken into account, a grave disadvantage is disclosed. Taking the total time of treatment from the importation of the gold into the refinery to its exportation at a fortnight, and the gold locked up in the solutions, cathodes, connections, anode mud, etc., as 50 per cent, of the gold undergoing treatment, the interest charge at 5 per cent, would be about 6 cents per oz. of fine gold. It is obvious from such figures that if the gold undergoing treatment is losing interest, the work should be carried on for 24 hours a day with thin anodes and as high a current density as possible.
11. Aqua Regia Process.1—This process was introduced at the Pretoria Mint after the Miller process had. been tried and. abandoned owing to the alleged difficulty of treating the gold bullion extracted by the cyanide process, In the aqua regia process the gold is dissolved and precipitated. It is made very difficult if the silver exceeds 100 parts per 1,000, and at Pretoria bullion was not treated if the silver exceeded 50 parts per .1,000. Mill gold with •80 to 110 parts of silver, and cyanide gold if it contained more Mian 50 parts, were melted with gold obtained by the chlorination process to reduce the silver to less than 50 parts, and granulated. Charges of 500 grammes of the granulations were then placed in each of -10 boiling .(lawks of 3,250 c,,c. capacity, and treated with a mixture of (> parts H(H to 1 part IlN();l. Some gold was .always left undissolved to avoid loss of acid. The flasks were heated on sand baths, and at the end of the day the solution of gold was poured, into porcelain vessels holding 100 litres each.
Next morning the clear liquid was siphoned oil, leaving the silver chloride at the bottom of the vessel, awl transferred to a tank containing a solution of ferrous chloride. The gold thus precipitated was separated and washed, and the ferrous chloride regenerated by the addition of iron. The gold •could not be toughened on melting, even by repeated additions (up to 40 times) of a few grammes of (UiCL, and it was necessary to pass chlorine through it. The gold thus obtained was from 990 to 999 fine. About 300 kilogrammes of gold per month were thus refined at a cost, including sub-.sequent coinage, of Is. 10|d. per standard OH., 910-9 line. The loss on the transaction was 5|d. per o/,., as the Mint bought gold at £3 10s. 9|d. per standard oz., with a deduction of Id. for refining. The lloor of the refinery was slated and drained to carefully constructed gutters, and no liquids were thrown away until they were declared free from gold. The .method of testing was to take 20 litres, add some acetate of lead, pass sulphuretted hydrogen, allow to settle, decant, roast the precipitate, and cupel the lead. In spite of all precautions, however, the loss of gold was heavy. This cumbrous and inconvenient process was brought to an end in 1899 by the South African War.
1 Begreer, The Metallurgy of Gold on the Hand (Freiberg, 1898), p. 123.

